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WHAT I5 PROJECT LITERACY?

Project Literacy was organized et Cornell University on
Februery 1, 1964, by & developmental projocts awerd from the Cooperative
Repearch Branch of the United States Office of Education. This project

represents one of the mejor commitments of the Office of Education to

bagic research and curriculum development concerning both child and
adult literacy.

- The purpose of Project Literacy ie to organize, in various
universities, leberatories and state departments of education, research
walch 1s essential to understand the acquisition of reading skills.

The major initial effort is to btring together researchers and educators
from a variety of disciplines to plan research which, when teken as a
vhole, will give us more substentisl results than any single study cen
provide., ZEack invegtigator in the research consortium will be completely
responsible for his-own activities. The project will provide mechenisms
vhereby the individusl scientists cen communicate their research strat-
egies, problems and results to each other and when recessary they will
be able to meet together. The ressarch findings will Ve brought to
bear on curriculum developments. When called upon, Project Literacy
vill algo undertake a program of studies similar to those which will

be initiated in other settings. |

We believy that much current snd potential research in
learning psychology; visuel preception, cognitive behavior, neurc-
physiology of vision, ¢hild development, descriptive linguistics,
peycholinguistics, the scsiology of educational inmpvation, research
vith culturally disadvantegsed children mi programmed instruction (%o
cite some examples) are assentisl to understanding literacy. Conse-
quently, we are endeavoring to locate research interests which hereto-
fcre may not have been considered relevunt to this crucial educetional
research ares.
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AROUSAL: TIMPLICATIONS LOR A LEAFNING.TO-IKEAD PARADIGM

Yvonne Brackhilil
University of Denver

For the last four years, this laborsutory had beenm concerned

with a project imvestigéting the effects on retention of reinforcement

- delay dti'ring learning, In more than a dozem experiments with young

children working under a variety of conditions, it has been found consist-
ently that reinforcement delay facilitates retention, RFor the sake of
bré&Vity, this phenomenon has been called the delay-retention effect.,

In tr}iiﬁg to find the reason for the occurrence of the delay-

‘retenticn effect—i.e. » the improvéineht of retention via reinforcement

deldy during learning—we have been led to formulate a general hypothesis
of retention. 'fﬁe hypothesis is this: any condition that increases

arousal during learning will improve retention of the learned material.

~ Arousal is diefineé.' in a ‘looée-jointed' conceptual way, as increased
- “gttention to a non-threatening stimulus, and in an operational sense, as

a definite r-espms“e’ pattern in recofdings of heart rate, GSR, and possibliy,
P

blood volume, One condition that increases arousal appears to be reinforce-

ment faéiéy’amng"1ééﬁmg., Another condition may well be the level of

dii:ficulty of ‘the leaming ‘task, If vaiid. the hynothesiz'ed relafionsbip

of voth these fac,tors to arousal, and *the zelation of arousal to ‘retention

(aml to leaming’?) should be excremely’ important factors for the learning-
no-read and léamiw-to-wmw situations,
e main objestives of the studies proposed at the conference

are as folews* {1) to mmpa,re the relative merits of three indices

‘ of armsalnheart rate, GSR, and blood wmlume-and to wnfim or deny

FY 4 ~
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the hypothesis that reinforcement delay end task difficulty are directly
related to ‘levelu pf arcusal, which in turn influences retention; and (2)
to determine which of i:he stimulus combinations available to a teacher
maximizes short-term and long-term retention of leamed grapheme-phoneme
associations, As an example, the plan of the second experiment is given
below, |

- The relative effectiveness of stimulus combinations in. estah].tshmg ;
graphemewphoneme associaticns,

The usual approaches to teaching a child to read can profitebly
be viewed as embodﬁng a great deal of paired-associate leaming. The
experiﬁen;al _deisign?. in Tabléfl,, is proposed as a starting point for
invéstigéﬁoﬁ of the process, The st:&mlﬁs will be the written word
alone » OF in cmbi.natim with either or both spoken word and pictured
chject, All Ss will be gwen the same fixed number of vresentasions
of the stinuh. and for the Ss the response will be the spoken word.
"Khoivleage of results (the correct spoken word) and, if necessary, a
token reward, will serve as reinforcement. Physiological measures wiil
‘be ‘recorded, as in the preliminary study, except that in this study half
theSs“mder each éﬂﬁdition will be run without attached electrodes,
as cm%rgls sﬁor possible effects ‘of electrodé attachment om ‘learning
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Table 1. Design of acquisition phase of Experiment II. N is not less
| “than 12/cell

Groups = Stimulus, training condition Response
"H 1 Grapheme Phoneme
Physiological | 2 Gravheme + phoneme: Phoneme
neasures |
taken 3 Grapheme + object Phoneme
4 Grapheme + phoneme + object Phoneme
o .S Grapheme Phoneme |
No ‘/ 1 6 Grapheme + phoneme Phoneme
physioclogical |
measures 7 Grapheme + obJect - Phoneme
“taken o S
8 | Grapheme + phoneme + obJec& Phoneme

Following aaquisitiqm, the eaght uroups will be further sub-
divided accordtng to length of time 1ntervenang between learning and
tests of retehtian. It is uruposed that bo&h Shorm-term and long-temm
measures of retention be taken-prubably one day, and one week, after
acqu:sitiou. T e

. nuring the réiéntion session, one unreinforced presentation of
the 1i$£ will-be giveu, asking for recall of the spoken words, Then,
vsuccessive reinfomed Tuns thrmgh the list wiu be given, to a criterion

of remearning.u Re%ults will 1nd1cate Which manner of stimulus presentation

’ maximizas tetenuiam of the grapheme-phoneme association.
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ACQUIRED RELEVANCB OF CUES IN READING: THE LEARNING OF SELECTIVE
OBSERVING RESPONSES

John C, Wright
Institute of Child Development
University of Minnesota

'The research that I have been pursuing for the paSt year or so
is concerned With how young children learn to process information. In
collaﬁdration with Miss Zahn and other students I have been trying to
analyze experimentally some of the mechanisms by which children learn
what aspééts‘of the étimulus Situation are relevant to the solution of
the problem at hand, whether it te a simple simmltameous two-chuite
discrimination or a complex array of ten alternatives yielding oniy
partial reinforcement, We ave approaching the problem from two different
directions at once, One is the study of search behavior as if is organized
in 1ang"§equenses‘df responses during problem solving, The other is the
study of observing respenses in discrimination learning.

~ 'Problem solving and search behavior. Starting with the assumption

that trial and error behavior is more than the natursl selection of certain
responses bykiéiﬁfoféeméhtfandAthe extinction of other by nonreinforcement,
we have focuaaed on rather complex and ambiguous tasks, Wherein we can
study’ the wags “in which children organize and systematize their search

for 2 salutimn. We have been able to distinguish patterns and sequences
of reSponsas that are hypotheses in the process of being tested, from

-similar’patteﬁns that are betng used as search Toutines by s, Jystematic

sea@“ﬁfiﬁj WEfbéiiéve.,méﬁefﬁh@m,juSt:a‘style'gf approaching problems., It

"é“bfwinfdrmatﬁan-prodﬁcimg>and record-'
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inanizafion of obsorving behavior. On 2 much more d1rect and
_pr1m1t1ve level orienting and observzng behavior seems to have many of

the same funct:onal propertles as does systematic search in problem soIvzno
In both cases random qperylng of the envxronment Seems to olve way by

- age s1x or seven to orgazzed.xnvest1gat10n.A In both cases there is a
contxnuingl}pbe;plgyﬁbotween,don/the one hand, looking around,-playing'hunches,
guessing; ete., and-on the'other‘hand deliberate, sequentially organized,
Llnternally coherent looking anawtestlnga ‘We believe that the major function
and value of both systematic search and orderly perceptual comparison is to
discover what part1cu1ar cues: are really relevant to the problem at hand.
Once the child has discovered which cues are relevant and has by his own

. active oomparlson and ordering responses outlined the reasonable possibilities
for. & correct. response, thén the nrocess of learning any correct stimulus-
response palring is samoae, rapxd, and.quzte Stable, To this end we have been
Vstndy1ng.eye,and;hapdwmovemontSrln visual and tactual discrimination learning
of children, . e '

4 ‘Rather. than- s1noly‘photogr1ph1ng natural eye: movements, we have
“devssed an anparatus on wh:ch ch11dren learn to opezate & level to brxng
elsher of two st1mu11 znto focus.b Thus both st1mu11 are cont1nuously avallable
but. out of,focus, and it takes a combination of expl1c1t, voluntary observxno .
’-responses to compame them, Workxng thh third-graders Mzss Zahn has employed
‘abdelgyedmma;nforoemﬁn$wdg51gn~anﬂwhich;all-sﬁb;ects.must~ooerate'the lever
tO»oompare the stimuli before. ;b0051np on: each trial, but also. in. some cons
‘dxtaons they ase perm;toed to. oontimue ‘conparing the stimuli whxch waltmng .
to. E:nd out wbether thear choxoe was: corxect or not., ' Those: who have the
additxonal praotzoe watb thzs relevant orlent1ng benavior not ~only learn

qulcker. but also look 1onger befbre choostnﬂc vMbreovﬁra*ﬁhQif“more;
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,¢arefu1 compéiing éf;the$5timuli'éontinues uﬁabataivfbr~somé~time‘after

they have achieved the leérning;criterion. Those not nerm1tted to practice
observing and comparing during the delay 1nterva1 learn more slowly make
fewer and briefer compar:sons, and show decreases in frequency and duration.of
looking responses over trials before they have learned the discrimination,

_ppllcatzon to the study of learning to read. Téachers have

°long known that attention is one key prerequisite to learning. Our aim will
be to t‘ake""apart the variable o’f'attént‘ic'm as it is revealed in selective

| and o rganlzed looking behav1cr in ch11dreﬂ learnlng to read, We hopw to
bring- the observ1nn behavnor 1tself under experimental control by pre-training
end then tO”uSe‘thefbbset?ing'behayibr in a variety of situaticns where it

- interacts with discrimination of graphemes, acquisition of grapheme-phoneme
-cbrrespondences; and-whole wotdfregoguitiOn:‘ We plan to make heavy use of
thﬁfwv¥k7alréadyfaﬁcbﬁplishédfb§*0thers on the critical features of letters
and ‘words, We shall be especially interested in optimizing the time. relations
"nmdhg5ﬁb§éf6§fioﬂaifiﬁfe&%hi.1réspdn§e'latéﬂ¢y. frequeﬁcy and duration of

lodking, feedback, and rehearsal of corfect respomses follow1ng positive and

) observ:mg I'GSPODSGS. Teh e oored g s
~On the sxde of problem solvxng our attent:on will be directed toward

P I IRt ;"
A I ]
i i U

%ﬁ%??ﬁflﬁenoe”ofwsutceés'andffﬁiiﬁre*tleveis bf;ncnbantingent*rewarau’qﬁ
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S?“TBMATIC INVES TIGATION 0F CERTAIV VARIABLES BASIC TO THE
DEVELOPMENT OoF EFEECTIVE INSTRUCTIONAL SEQUENCES IN READING

, ~Jeanna P, Willzams
Uh1V3T51tYn0f,P¢P@$¥1V3P1af

- The primary/needuin‘rcadingvreSearch'today'is for a very

carefﬁleand~$y3temaficzaﬁélysiswof~what‘”reiding"‘reallyVis. ‘Only

. after the general tasP has been analyzed into its components wzll serious

advmnces in instruction be: ‘made, AS‘eachicOmbonent skill is defined and
solated, strategxes for training must be developed and assessed, Vhile
opt1ma1 tra1n1ng sequences may perhaps turn- out to 1nvoIve 1ntegrated

tralnlng on several component- 'skills at the same tame, it seems reasonable

. to exmect that,thea1n1t1a1~steps~W111‘came‘£rom‘1nVéstigations of each

compenent skill considered separately, .
Specificat:on of’ﬁhé”task components is a Job in 1tse1f " For..
example, cne of ‘the: most fhndamental skllls in readrnw is the ab111?y to

"sound out" novel: grapheme’ combznatlons.,“Some of the components here

'1nc1ude phoneme - d1£f@rentiatian, phoneme blend1n . grapheme discrimination,

assoc1at1ve 1earn1np of .individual graphemes asnd phonemes (or combmnatlons),

leazninw $0- fbllow a left to right sequpnce, and transferr:ny prevxously

learned cerresvcndences to novel -ombtnatiens, -
:awlhaxe:aresseve;a%-xeseacch'stfatékies7which can be employed
rahgingdﬁromatheﬁtaﬁ%caiwapprﬁachésfsuéh*aé*that*of"Gibsbn (e.g., her set of

distincﬁima;ﬁcamurégﬁfdf“ﬁﬁhpﬂémeéT*ﬁ&fihOSE*ﬁﬁvbTving‘ﬁhé development of

an insf‘ ional/sequence via "gcvd'guesses" makxng successive approximat:ons

‘:taward thc mcst~effbetive prowﬁam possﬂ:lea Regardless of ane's strateuy,

hcmﬂuar systemat1cddata on basic varxablas in the swecific context of the

"actual mﬂterlalsiwc wish to téach will'be’ tseful,
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‘ LiStedihereféré“séveral‘£undamenté1Aauestionsvto be considered in
choosanp the order in ‘which:to introduce ‘letters and letter conb1nat10ns.
"1. Following standar& prewrammed 1nstruction principles, should the taak
start.off*as*a“very751mple,cne,fand-graduallyrmncrease in. difficulty?
) (a) Shéuld there be "maximum contrast” between_the’items nreéented
b ;iﬁitf511y; éﬁdj€heﬁfaégfaéﬁaifdécréase“in contrast?ﬂ-?drexample,
"*""shiould the child iearn to' discriminate the sraphemes o and t |
| befﬂrehe “is presented .with b and 4?7 .
'““(B)””_Iéfiﬁéméie*imﬁoitahﬁ tﬁat“thé praphemes or the phonemes be
**welisaiffereutiateﬂ?a In gefieral, pre-differentiation and
" familiarization training on: the response side proves more.
‘ - SR “;?ﬁ,éffécfivézﬂinoesathis-nrinciulevhold;forutheSe snecific materials?
| | “ 1£%80; thén pefhans sequences should be desigmed so that the
). efhenphonemes”are’ maxlmaily contrasted’ at- fzrst (i.e., u vs. 1 would
- 1% be'preésented much; earlier than b vss 2.
- How mueh’ of fhe»m&terzal Should be: presented at - one time? This, of

\
coufse,‘is the c73551c issue of whole vs. part learning, recently

revaved by,S'pnws.f

‘3. Wha%;performancemleVeleshbuid be»axtained~befbre go1np on. to thz next

 the trarnrng seauence? Should there be training on each item,

;jta’ev 6 re'ommended for examnle“-b

_( . «,

‘1s*suggestad asva startzng noint: .
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1. .-:Predifferem:i:amicfn’-of?‘«-th'e phoneme combinations (responses) @
None s Low:and Hmh levels o*’ trammv, the hiphest of
-~ which- mll produce substantial overtraimm on this task,

2, Predzf erentiataon of the grapheme cmnbmatwns (stimuli) s

R

’i’hree levels a&»above.

o

Trammm A ??l-"a:st of s1mv1e 1‘1 arapheme-phoneme corresnondences

/

_ (COﬂlbLBé*’ioﬁs) Wikl .be: leam@dg A constant nunber of anticipation trials

.'_,.

(emermemer-pacec;,) w111 be gi.ven, on whach will be reqmred to proncunce
;ﬁhe phoneme eombinamm nhen the granheme cmnbmatmn is presented,

| Boi;h acqmsimon and- retennon will be studied. Will the results

dszer as ar functwn of the :amount of tramnw given on the correspondences?
. Errors will also: be analyzed, m, ‘'order.to determiné whether particular

kmds of errors tend to be made as a function of vretraminp condition,

V'l'he efficlency of taach* 'tra:u.n::mr condit:wn will also be assessed.

If the‘ resulw pmve interestmg » the experiment might be extended

to include other @lzst lengths,, ‘as: ‘an- m:.tml step "in studyine the¢ amount

Effect ’of onsecutw@-\!s. Cmcurrent Presentatmn on the
Assac:tatmn :

L Baakground

‘;f ’ / f W

Grapheme—phoneme correspondences | -

| 1‘ |
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2. levin argues that both correspondences should be developed at
the same time and-has'éeta to support hig diveraity hypothaste .
B, Second-language ‘learning | S !
il. "Naturalistic" ebservations such as Leopold's sugrest that
children who learn twn lanquages concurrently experience
| B cenfu.sim. | | | |
;‘2;,:Reeent experiments by levin and by Singer, on the other
L ‘.;l“hand. lndicate that concurrent trajninp is more effective.
Ii;i Raseareh Plan ”‘ , | |
“ﬁ‘ifA..l’SubJects.: fburth grade children
QB. i Modification of‘nrevious studies* Materials'will reflect more

‘clearly the natural situatian, e.p.. meanineful stimuli (pictures

u 'ef common, familiar objects) will be used.

%iC;H xAdditional variables |
-.-~:>1f nid the cue that 1ndicated the "language" to which each
- ‘reannse tern belonp influenee the resuits? Groups run with
;sudh a cue and w:th no cue Will be eompar (If the cue-nresent
Oizicondition prednces superior results, the supgestion might be
.;;made that cnildren being trained in two languages should.hear

T/,

n lanquage eensistently frmm the serie neople, etc.)

[T AN ‘s

: | ;_:!;m ﬂngilﬁ n the consecutive training. the degree of proficiency on

: u’vthe firSt languape‘before the secand langnaee is 1ntre uced

/

:i;:EW111 be varied.“‘Afhigh level of proficiency before switching -

tr ining~as cemnared with concurrent training.
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~ READING AS A MOTOR SKILL: A MEDIATION #98L "
| R Curtis Hardyck
Lenls F. Petrinovich
~ Thomas Schipp

University of California Medical School
San Praneisco

) 'l‘he flve mudiea prooosed slm'e 8 common concevtual framework,
In this frauework. imiéh i3 baﬂﬂd m !z',e:!iat ional medel of learning,
the process of learning to read is conceptualized as a motor skill
Lan&loguo is,e tablished ln this conceptualization, the . preliminary
'stap 25 of leaming to read 81\9 linked elosely with a set of sounds that
‘are the auaitory cmmterpaxrt of what is lnitiaily a perceived object,
"l‘he next stage of deve opnem: is xfoming the link that occurs with ‘seeing
"jpict;ures with this sr.onna.ri,é and as a minal preliminary stage, developing the

relationship between a set of symbols, 8 plcture, the object itself and
%;the set of” sounds. o |

S

In this model, next to the object itself. the sounds provide the
richest de most constant souroe of stimlus support extending over the

"‘entire range of stiuull to which the identifyim resnonse is generah,zed.
_ ﬁtis effere in many ways a more solid base for generalazation than the
onginal’ object. c'onsequently. it would seem thaxi' the vocahzation of
| ‘sounds associated with leaming object.s and cmceptas provides the richest

"’oons%ant souree of st:unulus supporr. during the early stages of assoc:.ation

and generallzation.

The preliminary stages ln this model refer to those periods
'when the chil& (J- h

leamed by rote, a set of smbols associafced mrh

¢ f.;..,‘fhim many’! times* (2) has begun to J.earn these
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symbols by himself but uses the sounds as a reference or resource in

checkiﬁg himself on the meaiing of a set of symbois,

Once the above preliminary stages have been mastered, the overt
vocalization which has been preeminent until now is replaced by another

s;age of'mngegraticn in Which the'grqss vocal movements drop out to be

freplaéé&lbi”Subvocalizations‘or vocalizations far.ﬁeloW‘the normal conversa-

‘tional?leﬁel:; This pattern is present during the stages when lhe initial

elements of the task ‘of leamning to read have been‘mastered but the elements

'of sk111 ‘and “speed are as yet undeveloped. Once the level of integration of

the reading response~has~reaeheda'certain>level.thé subvocalization disappears,

to be replaced by a neural analoou@ of this process which allows a high level
of SRill and speed. Steps - in developiﬂg this neural #nalogue in certain ways
parzllels the original process. and pe;haps‘isﬁisbmorphic'to the motor develop-
mentvpafﬁéiﬁf“fTﬁe individual may be able to read rapidly, but hear the words
as he ‘reads, or’ ﬁe"may be 4ble to read almost entirely on the basis of a set
of syﬁh&iﬁ*ﬁh&éﬁ*by?ﬁoﬁ’neédfﬁblprﬂmarysstimhlus=féfbfence.‘
| It is prqposed to’ test tﬁe above model by a series of studies:
'Al.- ‘One study ”nornativea:n~character;~requitingwa:langitudinal-fpllow-up
| | “&f-*aﬁii’ai‘en= leam:mg to ‘réad. Intms 'fétuay“; ‘electromyograms of the |
| vocal muscles and oﬁher'measures would be obtained on children over
‘~a nerxod of several years.

2. fA Study of the relatianShlp of dsziculty to subvocaliz¢t1on. This
';study—wnll exneramentally vary'material of different dsz:cultles end
‘fmeasure tendenﬁies toward submvocalization in relation to difficulty
f. lévels._ By experimentally wary:nu thg difficulty level of the material

~,'gread, using both vocal and‘more peneral measures of musculer activity
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as dependent varidbles.'a uost‘hocjtest of the model will be possible.

The third ¢ tudy is 2 replic atﬁaﬁ,'with improved comtrols, of sonie

work already done in thes area. In this study, college students who

subvncalized were treated by ambl1fy1ng of the vocal muscles during

"'reading and haviatg the subject listen to it over earvhones.

| ?5'The_subyeut1was~1nstructed to read while keeping the noise 1“,the

'"Tf7édﬁphﬁhéﬁ‘to*armiﬁiMum*i“Preiimfﬁhry resultS'indicate that this

 eontinucus feedback technique is quite successful in reducing the

7x:famOUnt of sﬁbvocaiization.

gl 5

1f thé”ﬁeﬂiﬁtibﬁ”mﬁ&él”is”co&réét, elimindtion of subvocalization

““By”thé“ﬁééﬁﬂéﬁkﬁﬁeé&nique used above should result in either

£aciiitékf&ﬁ“df"fﬂhibiﬁion%of’readiﬁg"speed, débeﬁdiny on the stage

| "of development of the subject at the time the feedback technique is
'“°"admmniéter®d. | |

:A”fifth“stﬁdy'wiil‘také“advamtage of ‘a rather unique patient povulation,

U"Patients Who are’ ta undergo surgery for cancer of the larynx will be

R studlés by eiectrcmy«ba*raphm te@hmq“es P""’" to surgery. Following

”f“qurgefy, electramyngtaph1c studles ‘of muscle act1V1ty during reading

" while the patient is leavning esophageal speech can be done.
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hL’STIMULUS FACTORS IN LITERACY: "SHAPING" VERBAL AND NONVERBAL
' GRAPHIC COMMUNICATION

. Julien Hochberg
fefnell University

Learning to read is probably not a central problem in literacy
in 1ts broader sense' sinee children occasionally teach themselves to
reaézeith l:ttle ‘or no asszstamce. deV1sing 1nstructional procedures
cannot be insuoerably difficult' furthermore. innumerable people who cen
read are fhnetionally 111teratea because they won't consume the printed

word unless embedded in eertain kinds of pictorial content.

The main problem seems to me to be one ef’motivation, of 1nzerest.

‘therefore, not of learnxng.

I am eoncerned ‘with the wncovering and evaluating the various
éﬁi&ﬁlus’déteﬁmiﬁeﬁtséﬁf‘eraphic reinforcement ‘and interest — the char-
acteristics ‘of such picture-text amalgams as picture books, illustrated
magazines, and even comic strips, which, when successful, instigate and
MMJntéin“readiﬁg"Béﬁﬁviers.‘ Some grephic displays are essentially "'teaching

machineS”‘ moSt are net. " When we understemd the successﬁul ones, we shall

"be able at will to induace self-instructional reading behaviors in young

children, both fbr its ewn sake, and so that we can study how this apparently

painless process ean- be applied to omhers. and we shail be able to extend
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desirable ki:x;‘.s of speci{a;iza%;iﬁﬁ between the two media (or components),
-suggsst themselves after evénf’?zh"e moSt cursory study of the problem. Ve
arc makinpg fair prggress in meaéﬁring contributory stimulus factors,
- substantive or memingﬁx'l' as well as “mechanical” or compositionail
‘(measuring the Substantive stimulus factors by the value of a given
Picture of sequence for reducing the equiprobabili‘ty of alternative
'intei-pfe*c‘aiions“br,"’"eﬂdinQS"‘ ‘of ambiguous text segmenis) ; but important
sources of variance still eluds us.

Dependent varisbles are: For class A factors: units of display
' (pages,” "frames” in comic strips, etc.) perused ad 1lib, recorded by covert
” 6b§éﬁéi‘i§‘; “covert gaie records via concealed cameras; reading comprehension
tests.. For class B factors: reluctance to interrup perusal of exverimental
book or strip; resistance to satiation (or tolerance of repetitions) before
relapsing to'idleness in' a “cover task" of waiting for an experimental
interview; most awbitious, but as yet unattempted: a covert eye-recording
device which will measure when the reader "defocusses” his eyes and

"wmlgathers"...l.’ ST

R
Codld e

'1/%" The “1ast-measure deperids on’ the feasibility of a new instrument,
now being constructed in pilot form, which is wom like spectacles
" 'and which yields digital output ‘concerning the position of each
. -&ye in its socket, thus permitting measuring both the fixation
" ‘point ‘of the reader and the degrée of convergence {which is an
. . Index of accommodation or focus); because of its digital output,
- records should be“readily enalyzable, and theé immediate control
Oof stimlation, via feedback programs, becomes possible: thus
- when the’yveader ‘stops concentrating ou a page, ‘or fixates for
teo long 2 period, a bell can ring, or more drematically, the

-~ display at whilhi the eye is dirécted may itself be chanyed,

; )
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READING AS A PEPCEPTUAL SKILL
:; Paul A, Kolers

Research Laboratory of Electronics
Massachusetts Institute of Technology

K ‘ ~ Reading is pre-eminently a psycholégicalvprocess. There are
many thousands of alphabets, and each is as good as any other as the
me@iu@ of'im£brmati6§ exchange: the stimulus materials (the characters)
are,eﬁtire;y'aybiprary, thevskilled reader is often indifferent to
variationﬂ in theﬁférmof fhe stimulus (font, size, and the 1ike), and
most often, barely “sees" the stimulus at all, Skilled reading extracts
"infbrmatlon" from the visual array, not visual targets, but we know
very 1itgle?9f?§ow tbig,1n£brmation-extracting takes place.
| | ;mi,ngéggggqu experiments.were designed to study this process of
extracting information; in method, they required subjects to read materials
ﬁbatjhadvbeen‘ttangfo;mqﬂ either temporally or spatially,

| In‘qne set of experiments, college Studehts tried to recognize
words,presented one Letter at a ‘time in identicai nositions on a projection
smeen.f uume of the words Were categorially amblguous- consisting of six
letters, they can be read as two three-letter words or as one six~letter

/‘ | wbrd.; Bxamp1e$ are-cARROT, COaTGN.Q The duratzon for which the letters

were presented, and the length of the blank pause between the offset
of the th:rd and the onset of the fburth letters were varzad Other

?‘3’

kxnds of wordSm-indxvisible six-letter units (ORANGE) or two three-letter

o (CUP BOY) alsa wexegpresent?ﬁy_ The-pr:nc pai findings were that a single
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indivisible oﬁes, at all letter eupetions. The import of the latter
finding is umclearvfor the moment, Also, at letter durations below about H
- 100 millzseconds, a curious and‘enteresting anagramic efﬁeet occurs:

the subJects can detect all the 1etters, but report them in incorrect
swimence. This was especially natlcable with nonsense syllable stimuli,
although it occurred as well withvwords.

In a second set of expefiments. subjects were required to read
-normal.English text that had been subjected to geometric transformations:
rntation, invegsion, refiectioﬁ, and letter reversal. The transformations,
while legically'equivalent, are not perceptually equivelent: a clear
rank-orderiqg isyapparent in their.reedability. Of greater interest

than megetdiffieu;ty,,is the way subjects learn to read the transformations,

Yhen first presented with a page of transformed text, the eubjects
deliberately‘and ee;efully figure out the nature of the transformetion;
their reading at ehie staee can be characterized as a problem-solving
process, Praeticed wzth one page of each of eight transformations on
each of eaght days, the suhjects rap1d1y dxsear& thls probiem-solving
appreach? and merely ?reedﬁfﬁmuchﬁeg they would normal text, albeit some-
uha;zslower, Iyegi spontaneous ecmmepts;gnd;catehﬁhat-their comprehension
nf;;hetmaeerial‘iswpgnimel at the'earlierestages, but improves with their
skill;‘ In a subsidiary experiment, two groups of subjects read fiveé |
pages of one kind of transformed text (mirror reflection) on each of

five successive days, TWenty-one of tﬁe pages were read with one eve

only, the'remaining four with the other eye only, Transfer between

eyes was Virtﬁally pexrfect, 'However, of the subjects, a few were
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Americans.majoringlin:MiddlééEAStérh”Studies with a revortedly good
reading knowledgze of at least one Semxtzc language (typically Hebrew

. or Arabic), languages. whxch are ‘read frqm r1ght to left. These subjects
were far.superior to the others in their ability to read English text
from rightyio_léft.,.Wé assume theif,greater skill’came_fiam practice
infbr6¢essing:writxen.méieriai¢fibm right to left, not from vractice in
readxng,Englxsh in marror reflectlon.

o TWO qualltative observat1ons finish this summary. Onp is that
a subject often can recognize the letters of 2 word that has been trans-
formed either temporally or spatially, but still be unable to identify
the woxd.iiselfQL Tﬁis_idéntifies‘for us the fact that recognizing a word
invoivéé ptoééSSes‘bf a différent kind from mer: recognition of its

constii:uénf" letters. The second observation emphasizes the “program" .
By , S

%';. v‘,

nature of reading. the subjects who read twenty-five aages of transformed
,teitgkdESQrihed'abdve;;wéréﬁaksowmeS@ﬂduwith»dne paqeforenarmalvﬂnplish
nmxtwaxlﬁha heg;nnxhgwofﬁthe £imstmamd:at ‘thie.end of ythe Last: dayls
test.&ng.‘, ,Prﬁseptad suth «aa page ;oﬁondmaj iEnglish text .to 'ﬁi'eaél after: -
xhauimg*readiseverai pages—@fetransﬂﬁmmgd ﬁﬁxugvtha subjec¢ts icharacteristically
werevnnabae'ta read the‘ﬁnmnal,xext,‘ﬂakrng a$'10ng'as:ﬁhxztyasecomds to
‘identify: thev £u‘sﬁ womdf .,.,mm:’ Meeq necowximd, sthe -normal text cias..read
mﬁi f‘ffhitﬁautt inpaiimentior B f1iction,
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NEUROPSYCHOLOGY OF RECOGNITION
AND INTERSENSORY ASPECTS OF READING

R. Wayne Jones and Thorne Shipley
Department of Ophthalmology
Bascom Palmer Eye Institute

University of Miami, School of Medicine

| Reading is clearly an intersensory'process. The maturational
development of the prerequisite skills for reading involve the acquisition
of an auditary,recognition vocabulary followed by a speaking vocabulary.
These two processes beeome a receptive (hearing) and motor (speaking)
association to which visual configuration (printed word) is attached as
the child learns to read. |

| Recent research has pointed to the importance of central
auditory-receptive deficits in dyslexic children. Children with a

central euditory-receptive deficit cannot be distinguished by pure tone

audiometric screening techniques., Theixr difficulties become evident
onl} as thecompiexitx of the auditory recognition task increases or as
the stimnlus Secomes masked or distorted. Clear differences are evident
in normal and retarded readers uﬁen they are required to discriminate
distorted or'masked words, Further, Aiscrimination of meaning is. lost
vlf the syllables of words are separated distinctly across time,

. The importanee of perallel central visual-receptive processes

in the acquisitioﬂ of reading ability has not been. investigated to

| the same -extent as has the auditory modality. Nor have the aspects of
igtersegsory association of simultaneous auditory and visgal stimulation

been contrasted for ademggte and non-adequate, readers.

The conteihu#ion of ocular and optical defects to reading

disability remains an unresolved question. ‘Whereas Helen Robinson




n
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reports that V1sual anomal:es were fbund in 73 percent of cases studied
fully, these were considered as contrxbutory causes of reading disability
in 50 percent of cases. On the other ‘hand, Helen Shlmota reports a
e;gnnflcantly higher nereentage of visual. anomalles 1n adequate readers
than m retarded readers .- The reiationship betweon peripherzal wision
defects and cortical visual-recent1ve deficits is essent:ally unknown.

The Bescum Palmer Eye Inas:l tute houses the Department of
Ophthalmolcgy ot tne “ﬁl" ty of Miami School of Medicine. The research
and dzagnostlc faceiit:es m k ﬁea51b1e a detailed investigation of the
mechan1sms underlymng visual dlscrnmtnamion and visual recognition.
Compiete Qphthatmologmeal and orﬁhoptlc examinations are available
for each chzld Studaed.. Locatlon of the Iﬂst1tute in the medical school
complex w111 allow for diagnostic screenlng by the departments of
pediatr:cs, neurnlogy end otoiaryngology (1nc1ud1ng speech evaluatlen).

The Bye“Instntute has recently acauxred an evoked potent1a1
computor. Thls device computes 2cross t1me a qnantltatlve measurement of
< eortxcal éeeeipltai lobe) act:vity whmeh is synehronous w:th a visual
(or aud1tory9#stimnlusvower?andmebove1nommalaongg01ng¢certlca1 activity.
The 'evoked potential ‘techrnique-has never been utiiized in the study of
/dySIexia, We feel it holds-greax promise, -

- Ingeneral, the proposed yesearch project w111 study intel-
.lectually'mateﬁe@ populations of normal and dyslexic children with regard
to:

1, Visual discrimination (simple and complex)

" .
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2, Visual recognition (threshold levels)

a) effect of masking |
b} effect of blurring | )
c) - effect of temporal separation |
1) of syllables in words
- 2) - of sequential action |
d) tachtistiscopic recognition (simple, complex and
- overlaid figuwes) , |

3. . J\mditory -di-s*criminatioa
4, Auditory rocognition

8)  effect of masking

b) effect of blurring

¢) effect of temporal separation
1) of syllables in words

S. The interaction effect of simultancous intersensory

- 'stimslation of visual and suditory modalities will be
studied for each of the experimental situations listed

- above. - By presenting a blurred, masked or distorted
visual stimulus simultaneously with a blurred, masked or
distorted sound, the threshold of recogniticn should be
enhanced. The degree of ecnhancement is predicted to be

- “less for the dyslexic child, A comparison will be possible 1
within groups between singie and dual stimulation recogni-
tion thresholds,: S D

6. ~ Cortical -responsivity to visunl v_and' auditory stimulation
. (evoked potential teclmiq.z'ej will be quantitatively measured.

All children wiil rece.ive an BEG, speech evaluation,
@hﬁﬁémaogi‘eéi and éddioioygie'aﬂ : evélﬁaiién. Level of reading proficiency

wilibe ascerta;medbya consultant to 'tlié pfoje«at with ‘extensive experience

in the diemosis of resding problens,
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] EIDETIC IMAGERY IN CHILDREN—SUMMARY OF RESEARCHY/

Ralph Norman Haber
Yale University

" Some'children (and a very few adults) are able to maintain a
compléte visual: image of a stimulus from which they can describe the
stimulus in detail,  This eidetic imagery is notably different from most
‘adult perception, in which any visual image of a stimulus fades almost
mﬁeaiétely' (lasting generally no more than a few mndred milliseconds)
end a description of the stimulus must be based on a hormally incomplete
memory. Eidetic imagery has heen differentiated from memory by its
?uset'vatim of fine detail, by S's reports that a visual image still
persists after the stimulus has been removed, and by behavior which
indicates that S is indeed attending to such an image, It is distinguished
from after-images by its long duration, by the ease of evocation from even
low-cofitrast stimuli, by its positive representation of color, by its
independence of visual fixation during inspection, and by the lack of
effects of mye-movements during report of th'e' image,

In‘the first stag‘g of our research, all children in two elementary
lsc‘ﬁowfls*in%«fmew-' Haven were tested for the presence of eidetic imagery using
- :.’ia.\.,stmrianﬁdi.zqa'Wéceduiﬁé, ‘to‘assess both the number of children possessing
| this t!kiﬁﬁ:f»;fbfﬁimagéry; -ond somefhing of the nature of ‘the,;"imagary itself.

L »“f"Bri.é;fIy'.‘-*‘*:éthéwvz test:lng consisted of showing each child a picture
(one éfﬂwﬂ for 30 seconds , reuwiﬁg ‘it  after he had thoroughly
saemtédandexamined it, ‘and then asking whethey e could: still see amy
my&%f ;i‘:he 1 picturamthahackground where it had been. Prior to the

1/ This research has been supported by a grent £rom NIMH (MH-03248) during
the past 5 years, My wife, Ruth B, Haber, has been a collaborator

“throughout the project.

-
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presentation of the four oictures, the children were shown stinuli
| designed to el:cit afteruimages. both to have a measure of after-

images, but more importantly to demonstrate to the child what is expected
of'him. Care 1 observarion of eye-movements were made during inspeetion
and report of any’imagery for each of the four pictmrese A complete recall
from memery of each picture was also cbtained after whatever imagery there
was had fhdedc o o |

o ; While SS% of the ehxldren repo“ted havimw an image to at least

one of the picturen, only 8% {N-lz in the second school where most of
the detailed analyses were eompleted) reported images to all of the
'stimuli which me1 the criter1a for eidetzc im:avfery0 The shortest of
their imagea uere 40 seconds, while the average vas over three minutes,
and nearly all were positively colored. Bach of these images were
scannable during reuort, nhile none of the other Ss reported an image
that could be scanned. Accuracy of detail was rated on a nine-point
scale from a tape recording of 's report: the eidetic images were nearly
perfect, in thet S could net only report all of the objects in the pictures,
| but their orientations and finer aftributes. For example, in one picture,
ﬁ‘all of t%e feafners worn by each of ten Inddans could be counted correctly,
i the ee;ors in each of the blankets identified. end the arm positions and

o:“cptesmﬁs of each !peréon izdicated. It would be very difficult to
‘.differentiato whethez the child was giving his report from an image
-.of the stinulue or from the stimuﬂue itself In contrast. the images

- reported by the ocher Ss'were preetly impoverished, were often of a shadow

or fimm color, or of: stngle objoccs without detail.




The'tuelwe °idﬁti§l¢§i¥4?¢m;?&“334 from eight to twelve years
of age. Half of the eidetiéﬁébi;dféﬁ;wé#e boys, and half were Negro
(the same proportions asyﬁﬁ'éﬁefééhéeléﬁfg"Asfa partial longetudinal f |
study, nina of these children were retested one year and again teo
‘v__years later._ Eight ef the nine were still eidetic, and to the same
”kuﬁextent og both further testings,
N | we are Jeet‘completing intensive formal psychological testing,

,lﬁ;lmclﬁdlna intelligence tests and prejective evaluations. We are

,_‘.._u

e s

;phanning detailed interviews Wlth the parents, teachers and the children
'thhmselves.# These will rnclude not only questions regarding the eidetic
:j_ imagery directly (all twelve were quite aware of this ability--and
zqithink all children can see this war), but also whether the parents have
” thoticed it, and if so, when, and how 1t has affected other cognitive

‘;.‘skills especially learning to read and form concepts.

2

a,fd line of research is more perceptual, and concerns

the usm of these eidethe children as Ss 1n experimental tests of the

.ww_duratien of imagery; uslng proeedures we: have developed to measure the

Hi;iduration of shert-xerm memocy, and in tests nf recovery of unavailable

)_Jumemory through the use of associamion tasks as a recovery aid,
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RESEARCH PLANS AND PRELIMINARY RESULTS RELEVANT TO PROJECT LITERACY

(28)
| Anne D. Pick
Mucalestor College
_ | and
| Herbert L., Pick, Jr.

i
University of Minnesota

Our present and proposed research relevant to Project Literacy derives
from "graphic discrimination" studies and "reading-pronouaciability" studie
carried out as part of the Cornell reading project.

Studies of the discrimination of graphic forms,

. Previous investigations
have shown that children between the ages of four years and eight years improve

in their ability to make visval discriminations among letter-iike forms,

ij Further
studies of improvement in such discriminations, both visually and tactuaily

demonstrated the importance of "distinctive features”" in learning such a task

feature learning.

It also appeared that conditions of comparison-successive or simultaneous-pre-
dicted the extent to which a type of "schema" learning accompanied distinctive

One¢ of cur current projects is an investigation of this
phenomenon cross-modally,

In one experiment Ss (first graders) were trained to discriminate
v suallz betveeri "standard" letter-like forms and var1ations of these. These

var‘atlons or comparison forms were transformations of the standard forms such

as rotations and reversals, line and curve changea, perspecitive size changes.,

they had in traininga

After traxning rhese Ss were given a transfer task in which they were asked to
d1scriminate .aqtuallx between letier-like foxms varying systematically frwm those

A second group of Ss learned to discriminate tactually
between same le carbliké fbrms7and then were given a transfer task to which they

frdm those they had previously leatned.

were asked to d;seriminate visuaiiz between some. forms varying systematacally

,,:
if e

A reliminamy analyﬁxs of these results suggests that it may be the

transfbr con&itions and ﬁhe extent to whxch these znvolve s:multaneous or
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‘Successive comparisons, rather then the training conditions, which affects

the extent to which ,sgmmgutype processes accompany the learning of important

~dimensions of differvence in such a task, -

* -One- related project which we will begin shortly is a developmentai study
of the tactual discrimination of letter-like fomms and the comparison of these re-
sults with the previous developmental study of visual discrimination of these forms,
We ‘hope that these data wil} Suggest a mode! which will integrate all the present
results, ‘ |

-Studies of the role of grapheme-phoneme” correspondences in word wercen-

ticn, . Previous investigations have shown thet the extent to which there are high

graphexqepphonenee;cbnreaspmdencess in letter combinations affects their perceptibil- .

ity. - For both children and adults lotter combinations have high grapheme-phoneme
cor:esponde‘n_'ce,s yole@e, l*efttei' 'con‘:binatioﬁs which are pronounceable, are more
quickly and more accurately perceived than letter combinations which are unpro-
n’ouhceab'le.z r@unmﬂm we are investigating the effect of pronounceability on
p.erceptim:.féi childronwho read Braille.

"% .Pronounceable end unpronounceable letter combinaticms, written in

Braille were presented individually to blind, Braille-reading students from ages

nine to 21, - '?Thé,‘e.prorrmmceable: ‘and unproncunceable letter combinations consisted
of ‘different arrengements of 'the ‘seme ‘letters,  Ss were asked to read to themselves
and :"spé{ll;?gtaud? each word in’ éu’dcﬂiﬁ“sﬁfidﬁ ‘as ‘quickly as possibile,

ey amz but one of 26 Ss, the pronounceable-words were read more

| quickiy tﬁmn the ua pronwnmable words. Errors also showed a2 significant differ-

ence in fwo:w of‘ tho prmmmceable words daspite the fact that Ss took more time to
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interesting and we are atﬁempting_a systematic analysis of them,

Another investigaf’iéﬁ which w:lll ,‘Lshoxrtljr be undertaken is relevant to
both of the kinds of problems which we are studying. 'l'his'project will be to
obtain from both sighted Ss (working blindfolded)-.and blind Ss a confusion
matrix for Braille forms. Ss will be asked to compare Braille fomms with each
etheij_,‘am:d to make same and difference judgments. The patterns of perceptual con-
fus‘ion;,:_nbifch‘ are made by both types of Ss will, we hope, suggest generalizations
about tactual discrimination processes and further elucidéte the kinds of errors
made by 8s in the promounceability study just described.

. The study of the gréphﬁme-theme correspondences in perception is
leading us in one further direction. In order to shed some light on the

mechan,ivsm‘ of this apparently quite gemeval facilitating effect of promounceubility

on perception, we have recently begun a study which msnipulates pronounceability
as a subject varisble, The study iis._being.; carried out in coliaboration with

Dr, Milo&red .Templin _of‘the..Univemrsity 6f Minnesota, Insiitute of Child
Develomnent. / | Dr, ‘l‘empl:m hes, been conducting for the past several years a
iongltuldmnal .study of speech pathology. These Ss are being compared in their
abiliﬁr to preceive visual and auditory verbal stimuli to other groups who have
had speech difficulties but have overcome them,.as well as to groups who have
never had any syeech dxfficmltias. Prelininary analysis of overall errors sug-
gests that the present sPeech-diff:lculty groups are inferior in the perception of

visual verbal stimuli to the nomal groups and the improved groups. .

S

- -i el 5 § i .

1/ Mr. Robert l(lem has part:.c:lpated m the plannmg of *!!351,, study and had
direveted ‘the- daea conec‘tion., ! R SR

P .




© COMPREHENSION WITH USE OF PHONIC TEACHING METHODS
| Jarellen Huttenlocher

¢ . Center for: Cognitive Studies
Harvard University

During rhe last f@w years I have been. studying the development
of formal reasgn:ng 1m ehxldren aged six to twelve years, The children
have worked on highly schematized concent formation tasks similar to
those used in studies Qith adults, e.g. by Hovliand and VWeiss; Bmmer,
Gocdnow and Austin:[:ihese problems all required the children to discover
which one of a mmall set of binary attributes activated a light. Depending
on the sequencing of positive and/or negative outcomes of instances on
these problems. the number of 1nferent1a1 steps required to obtain enswers

varied, While small ch:ldren were relatively successful in isolating

these simple one-to-one relax:ensbips w1th sequences requiring few

‘inferential vteps, they were totally unsuecessful with those requiring

several such steps.‘ The sources of difficulty did not appear to result

from inability to ﬁarry out any of the single inferences required but

| rather arose from the mecessity to execute a sequence of such inferences,

~ These findings have aroused my interest in children's general

‘capaéity‘to-ﬁdld”OMtOland“integrate sequences of elements in larger

.meaningful un:ts. vaious ly, such skills are required for learning to
‘sreadp The ehild.must hold sequonces of phonemes until an entire word
"hasfﬁeen sounded and/er sequences of words until phrases and sentences
r;are‘édmpiete."JI‘woﬁderlwhether children gain much of the meﬁning of
“'7passages while attempt:ng ro 1nteprate units into new sequences or

i:wheﬁher such passages must be repeared several times or require the

’\

f'axd of a teadher or'picture. L
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Several allied questiqps°h;i$e;' Assuming, for example, that

phonic teaching methods are used:

L

.2

3.

How long a sequence of phonemes can the child sound out

- into a new sequence and be able to figure out the word he
| isu§ou§dihg? Does‘the size of the population of letters

~_to which they have been introduced affect this skill?
Vuﬂhatje#ﬁfgt does overlearning of units have in increasing

?:gbe ability to integrate these units into sequences?

Correlative with this question: I3 the rapidity and ease

with which letters may be sounded importunt. for determining

~_the meaning of words?

~ How well{pan.dhiidren handle disjunctive possibilities

~ for the sound of single letters? e.g., Does a letter
‘tknoun‘to havedtwo alternative pronunciations, introduced

early in a sequence, disrupt "holding” the entire sequence?
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SUGGESTICNS FOR RESEARCH ON THE USE OF THE CHILD'S KNOWLEDGE™"
OF SPOKEN LANGUAGE IN THE TEACHING OF READING. AND WRITING

Rose R, Olver
Agherst College

To make maximum use of the child's well developed speaking
knowledge of language in the teaching of reading and writing it seems
important to give the child at the outset an awareness of the relationships
of spoken and written language = for example, that both are forms of com-
munication and that writing serves as a way of recording spoken language.
This could be accomplished by preéenting reading end writing as a “con-
ve-rsation game" - perhaps in a larper cozi/text where dialogue between tutor
and leamer may be carried out by speaking, acting wt with gestures,
drawing pictures, reading and writing, etc. This approach might well
introduce the child to some of the potentials of written commmnication =
that it provides a fairly pemaneat record, enables conmmication in absence
of the communicator, and so forth — and should point up why some of the
“rules" of reading and writing are necessary - such as punctuation marks
to indicate pauses and intonation. In addition, such a written dialogue
would provide a mechanism for immediate corrective feedback t5 the ieamer
for mitual comprehension among the participants can be checked by judgments
of whether statements given in response follow from correct understanding
of prior statements or by the action consequences when statements include
ingtructions to be carried out by tutor or learner. In the initial stages of
reading and writing, where the leamer's ability to produce statements with
pqper‘md pencil are not well encugh developed for ease in playing such a
"gm" word cards might be devised from which the child (and the tutor)

coruld select and build sequences. |

‘%‘ L

N
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In addition to engaging the child in a search for relations between
spoken and written language, usineg the child's speaking knowledge of lancuase
in teaching reading snd writing requires an exemination of what indeed one
hgs to build on in the attempt to estaplish correspondences between the
printod page and the child's spoken languape. Thus it ‘seems of importance to
detemine how the child seoments the flow of spoken languape. By providing
the child with a notation system for representing the units he forms he may be
led to the more conventional wnits of written notation. If, for sxample, the
child has some sense of an utterance or sentence as = segment of spoken
language, he might be provided with a notation for the representation of this
unit. From a set of such utterances in notational fom, the chiid may be led
to discover further subdivisions by noting what regularities occur within
his segments, Thus, comparison of differences and regularities occur within
sets of utterances as spoken and as written may give the child much of the infor
mation he needs to draw correspondences between the units of speaking and of
writing,

Concurrent with the division of Utterances into units, the child
should begin the constructiom of new utterances by combining segments of previ-
ously produced sentences. This sort of activity may illustrate the useful units
to employ in written nctation and may bring the child to an understanding of
the difference betwsen lists of words and sentences,

It seems. likely that this epproach to the teaching of reading —

| since it stmsseﬁ both the <communication process and beginning whexre the child

is in temms of the sognenta,tim of speech — would involve emphasis on the

utterance as s basic uniz, Taking the utterance as a basic unit of organiza-
tion for the mf.:hing of reading and writing may enable the child to bring to
the reading situatim the ability he has in spoken language to integrate smaller
units (phonemes, words, etc.) in a "planful" fashion and thus avoid losing

the thought for the uparate words or the words for the separate letters,

o b
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ELEVEN HYPOTHESES IN SEARCH OF A METHOD

 Jerome S, Bruner*
Center for Cognitive Studies
‘Harvard University

Hypothesiswl.‘ Thete is a shafp difference between image svace and

infbrmatioh spice.fReadfng involvesvlearningtoldistinguish between
infbrmationlép&c¢#, not\image syacbé.

Experiment:

‘Bulb boards: A

SR 39 D0
Q9 00
2200
9 5 Q9|
U@ Qv

J UGS ®
TXYT.
@ Cocco
® O 0 U Ofw

& o000
€ C COg

—

CoCCCO
SCCOOC |o
CO000 |
Qoo

looo

Task: Child was shown the two boards A and B, each of which
had a letter picked out by lighted bulbs, Board C was unlighted
but any single bulb could be illuminated by touching it, On
- each trial the bulb was'wired so that the single lights forming
either the letter shown on board A, or the letter shown on board
- B could be illuminated” by touching the bulbs, The child's task
was to discover which one of the two alternatives could be
lighted (i.e, whicp of the two letters was 'on'' the board).
e Golenlhas e Bhen gl st o gad o B
~ Results: 4 year olds - pushed random buttons, When asked why
Y he ed pushed & biiteon - and then changed to amother (when no
light appeared) he would answer, "Because it wasn't there."

i

S

(Y :v ’3 . o

* Notes on & seminar taik delivered June 18, 1964, MIT Endicott House,
Dedham, Massachusetts =~ .= = =

Colaylon
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Questions directed at trying to find out what "it" referred
to didn't elicit much of an answer,
| Older kids - at first would push the non-discriminating buttons

(i.e. where the two letters would overlap)., Then they would
push discriminating lights (i.e. ones which would light if it
were one of the letters, but not if it were the other).

Group data shows that the proportion of discriminating to non-
discriminating responses increases with age. Individual data
sho»s -thaz the change froa non-discriminating to discriminating
responses comes with a bang,

Hypothesis 2, Exngliqh letters are & privileged subset of graphs which

can be generated by a set c¢* diacritica.

‘ N
| *‘if 1) EFH XYXz/T ey

‘ —g N B "Letters” which can be generated from the
| . : ' i pattern at the left,

There is no pattern as to why some of the above, but not all of
them are used in our notation, Once the rules for generation

are known it may be easier to separate the selected ones from
the non-selected,

Hypothesis 3. Perhaps practice in "babbling" in writing would make
it easier for the kid. to generate the alphabet,

Hypothesis 4, A subset of the alphabet may be discriminable in terms
of certain oppositional contrasts, .

124 §00d teaching tactics might highlight cantrasts relevant
phabst choice, ‘e.g, size does not matter, but right-facing

Sy

Eve.5: Kvig: Nvs.py.

- Toys cound be used to assist in discrimination,

Boohmalie A

O v—
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Hypothesis 5. The Bloomfield Hypothesis: Letter discrimiration rust

be learned in context. e.g. Stop Spore
' Step Store

Stip Snore

Stap Score

Hypothesis 6, Relemt rules for writing have not yet been icarned for
oral-oral discrimination. The child has not yet learned segmentation—he
doesn't know what a word is,

The child could be trained to practice segmentation in the spoken
lenguage. Until he has some basis for discriminating words in
the oral flow, he has no basis for metching graphemes and phonemes.

Hypothesis 7, Possibly kids should be trained to write before they leam

to read, as active i‘opr'esentatim aids, iconic.aids. As yet there is no

! evidence about this, one way or the other,

Hypothesis 8, Vygotsky Hypothesis: Writing and reading is to speaking
and hearing as algebra is to arithmetic.

In writing or reading you don't have a referent. But, childrens'
first words are for things in which they are in visual contact.
Therefore, g:rhaps reading should be much more concretized—perhaps
one should have the referent right there and have someone say

it back to the child as he writes.

Hypothesis 9, In writing and reading as in specking, there is a major

.problem with the functors, More concrete embodiment could be given to these,

Hypothesis 10, There is a need for a means by which the child can learn

to use the redundancy of written English,

Could give practice in this by taking out 30% of the letters in a
passage and getting the kid to put them back in the right place,
Redundancy is an essential property which allows for the scanning
| mechanism, "If God delivered to the.king of Prussia as imperfect
| | - & mechonism as the human eye, the king would say to God, "Take
| | it back and work on it for another year."."

Hypothesis 11, Self-consciousness about language helps learning. Therefors
o . we should perhaps teach linguistics in the first grade, |
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